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(54) AUTOMATIC INJECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an automatic injector capable of 
preventing the undesired mixture of liquids or inexact quantity of 
injection by preventing the back of the syringe piston of a sopped head 
in the injecting state of at least one head and in the stopped state of at 
least one head concerning the automatic injector capable of packaging a 
plurality of syringes. 

SOLUTION: In the automatic injector having a plural sequence of heads 
provided with a piston holder for holding the syringe piston and a driving 
mechanism for moving this piston holder back and forth so as to 
respectively independently enable injection and suction while holding a 
plurality of syringes, this device is provided with a back inhibiting means 
for inhibiting the back of the piston holder of the second head while the 
piston holder on the side of the first head is in the forward moving state 
and the piston holder on the side of the second head is in the stopping 




state. 
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CLAIMS 

[Claim(s)] 

[Claim 1]A piston holder which holds two or more syringes, and holds a syringe piston so that pouring and 
suction may be attained independently, respectively. 

Drive mechanism to which this piston holder is moved forward and backward. 

When it was the automatic dosing device provided with the above, a piston holder of the 1st head end was in an 
advancing operation state and a piston holder of the 2nd head end was in a stop operation state, a retreat 
inhibiting means which forbids retreat of a piston holder of the 2nd head was established. 

[Claim 2]The automatic dosing device according to claim 1 which is what forbids that said drive mechanism 
should have a means to convert rotation from a motor and a motor into a straight-line motion, and the axis of 
rotation should rotate said retreat inhibiting means to a retreat direction. 

[Claim 3]The automatic dosing device according to claim 1 which is what said drive mechanism has a means to 
convert rotation from a motor and a motor into a straight-line motion, and said retreat inhibiting means forbids a 
straight-line motion of a retreat direction. 

[Claim 4]The automatic dosing device according to claim 1, wherein said retreat inhibiting means is either which 
is chosen from a group which consists of an electromagnetic brake, a disk brake, a ratchet, and a worm gear. 
[Claim 5]The automatic dosing device according to any one of claims 1 to 4 which is a double head type whose 
number of series of a head is 2. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the contrast medium injectors used in the cases, such as X-ray 

CT diagnostic imaging and MRI image diagnosis. 

[0002] 

[Description of the Prior Art]The contrast medium is used for diagnosis of an X-ray CT (computed tomography) 
picture, MRI, the Ain Guiot picture (angiographic image), etc. A contrast medium is a fluid with high viscosity. 
Since it is the remarkable time and effort which is poured in with people's power, automatic contrast medium 
injectors are used increasingly in recent years. 

[0003]The automatic dosing device 100 of drawing 8 is one of them. 
Since two syringes can be carried, it is called the double head type. 

Drawing 9 shows the mechanism of an automatic dosing device typically. The syringe 1 a for contrast media is 
set to A head end, and the syringe 1 b for physiological salines is set to B head end, and Y type tube 2 is 
connected at the tip of two syringes. A catheter is connected at the tip of Y type tube, and pouring of a 
contrast medium and a physiological saline is attained. 

[0004]A physiological saline is used [ after mainly pouring in a contrast medium, ] in order to prevent blood 
coagulating in a catheter and a tube, and to carry out the flash plate of the inside of a tube. It is used also for 
the purpose of diluting a contrast medium. 

[0005]In main operations of a device, where the syringe piston of B head end is stopped, after advancing the 
syringe piston of A head end, pouring in the contrast medium of an initial complement and stopping A head end 
subsequently, B head end is advanced and the flash plate by a physiological saline is performed. When diluting a 
contrast medium, the syringe piston of both A head and B head is advanced, and it dilutes with Y type tube by 
mixing the fluid of AB car head. 

[0006]In the automatic dosing device of drawing J5_and drawing 9 , each motor 4a of A head end and B head end, 
Rotation of 4b is transmitted to the motor gears 6a and 6b via the gear heads 5a and 5b, it slows down and 
transmits to the screw gears 7a and 7b connected with the ball screws 8a and 8b at predetermined gear ratio, 
and the ball screws 8a and 8b are rotated. And it changes into a straight-line motion with the ball nut units 9a 
and 9b which engage with the ball screws 8a and 8b, and the piston holders 3a and 3b holding a syringe piston 
are moved forward or retreated. 

[0007]However, since viscosity of a contrast medium is high and pouring takes high voltage, at the time of 
contrast-medium pouring, high voltage gets across also to B head end via Y type tube especially. Then, in the 
case of the device using the mechanism in which a coefficient of friction like a ball screw is very small, B head 
end may have been pushed with high voltage, it may have retreated, and the contrast medium may have been 
attracted. 
[0008] 

[Problem(s) to be Solved by the Invention]Then, when a stopper cock is formed between Y character branching 
and B head of Y type tube and B head end syringe piston is in a halt condition, it is also possible to close a 
stopper cock. However, when this is made into a manual stopper cock, the switching control of a stopper cock is 
complicated and forgets a change in many cases. Although it is possible to perform the change of a stopper cock 
automatically electrically, of course, balancing forming the drive of such a change in the middle of a flexible and 
light tube originally of an equipment configuration worsens, and it is not preferred. 

[0009]If a one-way valve is used, it can constitute compactly simple, but the retreating action of a syringe piston 
becomes impossible. When B head end is a halt condition, it is also possible but to apply the pressure of a 
forward direction to B head end syringe piston so that the pressure from A head end can be opposed, and. Since 
the state where the axis of rotation of a motor has stopped will be continued supplying electric power to a 
motor, the problem of motor seizure occurs. 
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[0010]This invention is made that such a problem should be solved and is a thing. 

When the purpose has at least one head in an injection state in the automatic dosing device which can carry ** 
and there is at least one head in a halt condition, It is providing the automatic dosing device which can prevent 
retreat of the cylinder piston of a stop head and can prevent mixing which is not preferred and the injection rate 
of liquid from becoming inaccurate. 

[0011] 

[Means for Solving the Problem]This invention so that two or more syringes may be held and pouring and suction 
may be attained independently, respectively, In an automatic dosing device which has a head of a plural series 
provided with drive mechanism to which a piston holder holding a syringe piston and this piston holder are moved 
forward and backward, A piston holder of the 1st head end is in an advancing operation state, and when a piston 
holder of the 2nd head end is in a stop operation state, it is related with an automatic dosing device establishing 
a retreat inhibiting means which forbids retreat of a piston holder of the 2nd head. 

[0012]When a syringe piston carried in the 2nd head end is in a halt condition according to this invention, Mixing 
of a drug solution can be prevented without a drug solution of the 1 st head end flowing backwards to a syringe 
of the 2nd head end, since retreat of a syringe piston of the 2nd head end can be prevented though a piston 
holder is advanced in order to pour in a drug solution in a syringe of the 1st head end. 
[0013]In this invention, a head says a series of one syringe maintenance and drive mechanism to which the 
moved back of the syringe piston can be carried out, in order to hold a syringe and to perform pouring and 
suction for a drug solution etc. Although the number of heads with which an automatic dosing device of this 
invention is provided is two or more and it may become the case in which two or more heads became 
independent, usually being incorporated in the same case is preferred. A head which wants to prevent an 
unnecessary retreat of a piston holder in two or more heads is the 2nd head, and let a head which causes 
retreat of a piston holder of the 2nd head be the 1 st head. Therefore, when it is a multi head whose number of 
heads is three or more, two or more heads equivalent to the 1st or 2nd above-mentioned head may exist. One 
head may be the 1st head and may be the 2nd head. That is, it is a relation with other heads, and is the 1st head 
during a certain operation, and is because it may be also when [ different ] it is the 2nd head, if working. 
[0014]In the usual use, a double head type the number of heads is [ type ] two is used abundantly, and a case 
where an object for contrast-medium pouring and the 2nd head are used for the 1 st head as an object for 
physiological saline pouring is the most common in that case. 
[0015] 

[Embodiment of the Invention]In order to move forward and retreat a piston holder, as drawing 9 was used and 
explained as said drive mechanism of an automatic dosing device, it is common to change rotational movement 
of a motor into a straight-line motion using a ball screw etc. Therefore, a retreat inhibiting means can be 
provided in which portion of the channels of communication from a motor to a piston holder. That is, it can 
constitute so that rotation may be forbidden or a straight-line motion may be forbidden according to the gestalt 
of a concrete retreat inhibiting means. 

[0016]Below, it explains taking the case of the double head type chemical dosing equipment which can carry two 
syringes. Here, as while showed by d^rawing_9, the syringe for contrast media was carried in A head end, and the 
syringe for physiological salines was carried in another B head end. although only the physiological saline side 
head (B head end) was shown and the contrast-medium side head (A head end) was omitted in Drawings, the 
head by the side of a contrast medium is the same as the contrast-medium side head shown by drawing 9 — it 
can constitute. In this case, A head is equivalent to the 1st head, and B head is equivalent to the 2nd head. Or a 
retreat inhibiting means may be provided also in the head by the side of a contrast medium. 
[0017]The example using the electromagnetic brake as a retreat inhibiting means is explained referring to 
<Embodiment 1> drawing 1 . 

[0018]In this example, the main part of the electromagnetic brake 1 1 is being fixed to the frame units 10, and, on 
the other hand, the axis (the screw ouguiya 7b is connected) of the ball screw 8b is being fixed to the armature 
side of an electromagnetic brake. And the connection and the separation between a main part and an armature 
are performed by the coil control in an electromagnetic brake. 

[001 9]When moving the piston syringe of the B side head forward and backward, as between a main part and 
armatures is separated, the ball screw 8b can rotate freely by rotation of the motor 4b. And when an 
electromagnetic brake is turned ON and between a main part and armatures is connected, rotation of the axis of 
the ball screw 8b is fixed. Therefore, B head end syringe piston is a halt condition, and if it is made for an 
electromagnetic brake to be set to ON when operating A head end, B head end syringe piston will not move and 
there will be no possibility of attracting a contrast medium. 

[0020]The example using the disk brake as a retreat inhibiting means is explained referring to Embodiment 2> 
drawing 2 . 

[0021 ]The disk brake 12 has the disk 13 and the pad 14, and suspends rotation of a disk by inserting the disk 13 
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with the pad 14. When moving the piston syringe of B head end forward and backward, between the disk 13 and 
the pads 14 is opened wide, and the motor gear 6b enables it to rotate freely. And what is necessary is to 
control a disk brake electrically and just to clamp the disk 13 with the pad 14 to forbid retreat of B head end 
syringe piston. 

[0022]In this example, although the disk 1 3 is attached to the motor gear 6b, it may fix to the screw gear 7b, or 
may fix to somewhere in axes of rotation. 

[0023]Although above Embodiments 1 and 2 explained how to use a brake, if a motion of a retreat direction can 
be stopped, other brakes can be used also except an electromagnetic brake and a disk brake. It comprises 
Embodiments 1 and 2 so that rotation may be stopped, but it can also constitute so that a straight-line motion 
may be stopped. 

[0024]The example using the ratchet method as a retreat inhibiting means is explained referring to Embodiment 
3> drawing 3 . 

[0025]Retreat can be forbidden while advance of a syringe piston is possible by forming the ratchet 15 in the 
cylinder part 1 9 of the ball nut unit 9b, and making it fit in with the ratchet claw of the ratchet pawl 1 6, as shown 
in drawing 3 (a). That is, if it is made for a ratchet to gear when the motor of B head end has stopped at least, a 
syringe piston retreats and will not flow backwards. When a syringe piston wants to retreat, the rotary solenoid 
1 7 is controlled electrically, the ratchet pawl 1 6 is rotated, and tabling of a ratchet and a ratchet claw is opened. 
The physical relationship of signs that the ratchet has geared with the ratchet claw, and the rotary solenoid 1 7 
was shown in drawing 3 (b) and (the A-A sectional view of drawing 3 (a)). 

[0026]The part in which a ratchet is provided is not restricted to this example, but if it provides in the member 
which moves reciprocately with a syringe piston, it can be similarly operated with this example. 
[0027]Although Embodiment 4> embodiment 3 showed the example which used the linear-model ratchet, in 
Embodiment 4, the wheel type ratchet 21 shown in drawing 5 was used. As shown in drawing 4, the wheel type 
ratchet 21 is fixed to the screw gear 7b, and it engages with the nail of the ratchet pawl 16. Tabling and opening 
of a ratchet are controlled by the rotary solenoid 1 7. 

[0028]The wheel type ratchet was fixed on the axis of the ball screw 8b, in this example, when B head end is a 
halt condition, the axis of the ball screw 8b is prevented from rotating to a retreat direction, but-it may fix on the 
axis of the motor 4b. 

[0029]Although it was the example which made the rotation transmission course from a motor to a ball screw 
itself the same as the former shown by drawing 9 in the device of Embodiment 5> embodiments 1-4, and 
provided the retreat inhibiting means in it additionally, Embodiment 5 adds improvement to a rotation 
transmission course, and it is made for transfer to produce it only in one way from a motor to a ball screw. That 
is, while the rotation (both a forward direction and an opposite direction) from a motor is transmitted to a ball 
screw, even if it applies the power of rotating a ball screw, it constitutes channels of communication so that 
rotation of a motor shaft may not be caused. 

[0030]Connect with the motor 4b the worm reducer 22 which used the worm gear, and rotation of a motor is 
slowed down, and a motor shaft is kept from driving on the torque from the ball screw side in the example shown 
in drawing 6 . Into the worm reducer 22, as shown in drawing 7 , it has the cylindrical worm gears 25 which consist 
of the cylindrical worm 23 and the worm gear 24, and a motor shaft is connected with the axis of the cylindrical 
worm 23, and, as for the worm gear 24, the medial axis is connected with the axis of the motor gear 6b. In this 
composition, with the characteristic of cylindrical worm gears, although rotation of the cylindrical worm 23 is 
transmitted to the worm gear 24, even if the worm gear 24 tends to rotate, it cannot rotate the cylindrical worm 
23. 

[0031]It is not restricted to this example, for example, the cylindrical worm 23 can be made to rotate the axis of 

the worm gear 24 together with the axis of the ball screw 8b as composition using a worm gear. 

[0032] 

[Effect of the Invention]In [ according to this invention ] the automatic dosing device which can carry two or 
more syringes. When there is at least one head in an injection state and there is at least one head in a halt 
condition, retreat of the cylinder piston of a stop head can be prevented and the automatic dosing device which 
can prevent mixing which is not preferred and the injection rate of liquid from becoming inaccurate can be 
provided. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1]It is a figure showing the example of the automatic dosing device using an electromagnetic brake. 
[Drawing 2] It is a figure showing the example of the automatic dosing device using a disk brake. 
[Drawing 3] It is a figure showing the example of the automatic dosing device using a ratchet (linear model). 
[ Draw ing 4 ] It is a figure showing the example of the automatic dosing device using a ratchet (wheel type). 
[Drawing 5] It is an enlarged drawing of a wheel type ratchet. 

[Drawing 6] It is a figure showing the example of the automatic dosing device using a worm reducer. 

[Drawing 7] It is an enlarged drawing of cylindrical worm gears. 

[Drawing 8] It is the general drawing of a double head type automatic dosing device. 

[Drawing 9] lt is a figure for explaining the drive mechanism of the conventional automatic dosing device. 

[Description of Notations] 

1 a The syringe for contrast media 

1b The syringe for physiological salines 

2 Y type tube 

3a and 3b Piston holder 
4a and 4b Motor 
5a and 5b Gear head 
6a and 6b Motor gear 
8a and 8b Ball screw 
7a and 7b Screw gear 
9a and 9b Ball nut unit 

10 Frame units 

1 1 Electromagnetic brake 

12 Disk brake 

13 Disk 

14 Pad 

1 5 Ratchet 

1 6 Ratchet pawl 

1 7 Rotary solenoid 

19 The cylinder part of a ball nut unit 

21 Wheel type ratchet 

22 Worm reducer 

23 Cylindrical worm 

24 Worm gear 

25 Cylindrical worm gears 
100 Automatic dosing device 
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DRAWINGS 

[Drawing 1] 

10 




[Drawing 7] 



http://www4JpdlJnpit.gojp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go.jp%2... 2010/07/06 



JP,2002-102343,A [DRAWINGS] 2/3 ^— V 

25 

/ 




[Drawing 8] 
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[Draw ing 9] 
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[0010] ;«SH^ C ©J; 5 ft|WH*)B*-i-'>« ft 

sn/cfe©r*o. a»©5"; >^©s»«gftgst, 
tc^^r. il>ft<<tfe— 3©^» F*»ff±tt»c**i 

»±^y F©^y>^*fX h>©faift»±L/ 
r. ^©Sf*b<ftt,vg^ aA**cpjE«BcftSC 

so i^F-s±-r^c<t*sr#4a«jaA«g^«-rsci 



[0 0 11] 

£, CObX h>^;b^«f^c^«i3-B-S|gtti^4 
flM.fc««*?<J©^ F**TS SttaA«Kctt,» 

V. M2^y FfflJ© bX F y*Jffi»m*iK* 
Sit, »2^9 F©bx h>*;U^Oftji4*±-rs 

[0012] *|fiiH{Cj:htf. 82^? FflWfcfcttSft 
fci/ y>yfXF ^As^jhtt^tc * i ^ 
FWO'>y>^rt©^^aA-r5-<< ex f>*;u# 

>©«£*!»£•?**©?. mi^v m<Dmm2 

[0013] *JWJK*«,»T, ^9 Fitt, j/y>s?* 
KW[B2«±"C*0. a»©^» F#« 

m. b tcmmc & o r t > r «> ± i > iisriu-gftrt k 

«*ii*hTI,»aci3W*0C>. Sfc, a»©^?p 
©* "C bX F *©*.i®&«jl*|»± O/ct, ? 
F3WJR2^.^ Ft?*»). »2^9 F©bX F>*Jb#© 

^9 K«*i3£U:©v;l^., F ©»£«:». ±12©^ 

i *fcB»2^? ficfmti^y FtflmmE-rzm 

0*>-3»2^7 Ftr*S«^fc*0liS. BP ft. <fi©^ 

m& mmx-um 2^9 f-c $> o ft e> 

[0014] jMrofflfcTB. -s? FAi2-5t$)^^ 
FS#t£ffl3ft. *©BS. FtiUBHS 
Affl, 82^9 F^JIA^KaAffliL-rffll^^ 

[0015] 

[»w©ji*©3i5»] fx f>*^# siffit ■ aas-& 

* y a-^%ffli>-cieia««iKSQft-ra©*i-««T* 
So fct, IS51«±^SB, *-*j&»6exh>#* 

IPft, JW^&^*±*S©J$IBfcJ:»). HIS 
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[0016] «Tfc, 2 o©-> y >y S 91 

B, H9T*0fcJ:5(c-*©A^? FfflJKjHKWB*/ 

';>s>*s»u fe5-*©B^9 Kflij{ci§feaA**ffl 

F (B-9 FilJ) ©*%wl/rjSKS!lWK7 F (A-\ 
9 FWJ) tflWLfc*. MBJIWD^y 

A"-. 9 FtW^9 FKffl^U B-^9 F*»*2^ 
» FKfflS-rs. &Sl>B£OJM©^9 FfcfcSBI* 

[0017] <mmm 1 >s 1 *#na as 

[0018] C©fijTB, WS^-* 1 1 ©*f$B7 

f 1 o^s^sntteD. 

*©T - v 5^ a rfflijic >K- ^ y a 8 b ©W ( X * 
'J*$¥T7b*saaS3*va>5) **H3£3nrt>5. 
^Lrm^7'L--*F , 3©n^;^ijiPKJ;f3, *f*iT- 

[0019] B-fi'j — - 9 Fotrx h >-> y >y*iwnc«i 

bX. *~Z4 b©HI(i(Cj;0*'-;UX^ y ^^8 b*s 

-+^ONiCL/T*^iT-v^*T©H?rae-rS 
i. #-;l/Xi";a>>8b©tt©IHS36Jl3gSn*. S£ 
ot, B-^9 F«f 'J >i>fX F >*sff±tt»C*>-3A 
FfPJj^rlftffS^Si^CC, ««^U-**JON{Ctt 
SJ; 5 KTti«. 9 FWh> y >i>fX F C 

[0 0 2 0 ] <IW»S2 >H2*#JHty«t*i6. ftiB 

[0 0 2 1] r-f 1 2B» f^?13i 
^•9 F14**U f'-fXi'l 3£^9 Fl 4-C^C 
tT'T-i X ^©0fs?rff±-rS o B-s 9 FW©fX h > 
Is y >y*BW*{Ctt^t i tB. X i' 1 3 9 F 

1 4©iffl*MiftLr. *-5f?r6b*iaiK:@etr* 
s<t^ic-rs 0 b^9 Fffiih>y>^b*x f>© 

^il^^Lfc^itCCB, fVX^7'b-^lMK 
OCfljaOT^-f X^ 1 3€^9 F 1 4Ti'7>7tniJ 

[0 02 2] C©t»jT?B. f^7 13^t-$f76 
b KflK ») ft I, > 4 *s. X i"j a - =f r 7 b KH3E L 

[0 02 3] J2Lb®JHttgM 1 £ 2-CB. 

B. *©«©^U-**m>SCt*iT?t4. *fc. x 
MH»*jt»4J:5lc1l«tiC4i«S. 
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[0024] <mmmm3 >m3*^m.LUifih, mm 

[0 0 2 5 ) 13 ( a ) iC^T J: ") IC, JW" 
=-~j F9 b <Dis U > 1 Q^v^^v F 1 5£t§: 

wa^isccrntf, vywmbrm 

*r 3 C tft. fV>i>e7>\->$:'&mi£ 10 

fcOtSKB, C-$'J-Vl//-{ F 1 7 £HMW«:iiHj 

hmow^^b-eiMft-rs. S3 (b) 

(03 (a)©A-A»r®0) (C, 7?* Fft^* 
? hn\tfrfr£ir^mi-tv.-Z<)--vv;-( F l 

[0026]7fj? F£B£tf£«T«. t©WtlE6 

ntf, C©$J£|3I«{t« 2 

[0027] <«b.^4 >m$mm3 r», esss^ 20 
fs^^fc^mi/fc*. mmm4-ca, 05 

GC^r, jM-A®?* 1 * v F 2 l^ffil^c. 04iCm 
TJ:5K, ^-f-^M^^x^ F2 l%^i";^.-^"T 

&t=rfr#£Mfe£M$irS. 

[0 02 8] C©WT5i, z^-ASf^x * F£*"- 
;u**y*-8b©*±«:H5£0'C. B^y F«*ffjh 
ttflitoi * fczKwbx *i; a -8i ©W*igBI;£iSKcB 
«rS©4l»±0T^5#. *-*4b©tt±«:@5£l, 30 
r«>J:t». 

[0029] <jmjji5 >mmm 1 -4 ©^gr 
b, y a-Kssmsesmss 

?>„ w*>. *-**>6©hir <j«m a*:m»i©w#> 

-£0$x5tt5#£Jjn*.-Ck, *-**©l!IE£3ISi@ 40 
[0 03 0 ] 06 KSTWtB, -5 * - A=FT*/Bl>fc 

■5 * - A-mmm 2 2 4*- * 4 b teas i> t *- * ©m 

1 f*"AS«2 2©*K«, H7{C^r<fc5«:ntt'> 

At'7 2 5*5fi^6nTfef3. *-2fill«R|!5^-A 
2 3 ©fftCCStg 3 n. ^*-A*^-;l/24 »4>'&Ntf 
*-*^T6b©«|(caBe3nri,*S. COaH&Ttt. 50 



Rf^*-A*"7©#f«Cj;i3, Rfj3*-A2 3©@ 

teK^*-A*-r-;i/2 4(cea§n€>^, ^-a* 

[0 03 1 ] ft, •>*-A4 r T*fli^*ateS4l/rB. 
C©WcRS6nr #'J/UW * - A* -<~)12 4 ©«£ 

[0032] 

Wife* fp±-v? F©^y>^f^F>©f* 

life a 5 c t*»±-r s c i #*r # 5 gSbttASS^ffi 
f*rsc<!:#r$s. 

m 1 ] «»^u-+*ffli>fciifcaLWBEB©«*w"r 

0-C*£ o 

2] ^^^f^u-tiffl^fciftSEAaaiowt 
^r0-c;&-s. 

3] f (itMa) sffi^fcgttaAgg© 
w&^riar&s. 

g©m^rs-c*§ 0 

05] frJ-MSivf-* v F©^0-C*^ o 

06] v*-&m&mm>tcm&\$i&<Dm* 

07] R1S'>*-A^7©Jfc^ia-C*5. 

08] 9i)\,^v Faa«&wB8i©^#iat?*s. 
09] «^snsAia^nHMi«ttn-r£^« 

©0r*s o 

a 3SU?fiJffl©-> y >y 
b 4fflA«*ffl©S"J>y 

2 

3a, 3 b tXF>*;U# 

4 a. 4 b ^&-$- 

5 a, 5 b =Fr-^9 F 
6a, 6b *-£+-7 
8a. 8b jK-JbX*y»- 
7a, 7b **y*-^7 

9 a, 9 b 
10 

1 1 me^ix-^ 

12 + 

13 f-* ^ X £ 
1 4 A 9 F 

15 7fi-^ 

16 7=f-x? F*"-;u 
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17 O-juj-VI/^F 

1 9 jK-jW- 9 h :x~ v h©f >; > 

2 1 frj-jm??*? h 
2 2 >5*-A«aitt 



*23 Hffiftf-A 
24 

2 5 Rfg^-A+'T 
100 BttaASil 
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